Let z be a positive integer and let m be the number of nonzero terms in the base 2 expansion of z. Define /(z, s) as the number of positive integers rgz/2 such that the number of nonzero terms in the base 2 expansion of r plus the number of nonzero terms in the base 2 expansion of z-r is equal to m+s. We find formulas for f(z, s) and show how these formulas can be used in proving congruences for the Rayleigh function.
In §4 we point out that/(z, s) is equal to the number of binomial coefficients ('), 0<r^z/2, divisible by 2* but not by 2"+1. The main purpose of this paper is to consider the problem of evaluating/(z, s) for s è 0 and to show how this function can be used for proving congruences for the Rayleigh function, <r2n(v). We note that in [2] it was proved that/(z, 0) = 2m~1 -1.
The Rayleigh function has been the subject of a number of papers by Kishore (see [3] and [4] for example). It can be defined by means of the recurrence formula
where <r2{v) =l/4(»' + l). It is known that
where B2n is the 2wth Bernoulli number and G" = 2(l -2")B".
In this paper we prove congruences (mod 8) and (mod 16) for 2"(Tin(a/b), when neither the numerator nor denominator of 2ya%n (a/b) is divisible by 2.
2. A combinatorial problem. The notation of the introduction will be used in this section, and we will make use of the function a The exponents b and c of (1.1) will be chosen from the s-\-j numbers di -Si+h and the m-j e's which were not picked. There are 2m+"~2' ways to divide these numbers between r and z -r. There are (7) ways to pick d\, ■ ■ ■ dj and there are (Jl}) compositions of s into j parts [5, p. 124] . We divide our final answer by 2 (except when s-\-m = 2j) to eliminate r>z/2. Proof.
We use the method of Theorem 2.1. Pick j terms from ei, ■ ■ ■ , em and call them di, ■ ■ • , d¡. The term q 2s+m~3 in the formula corresponds to the casej = l. For 2^j^m we proceed exactly as we did in Theorem 2.1. We observe, however, that certain compositions of s intoj parts will not be allowed when 2 ^j^s -u and em is picked as one of the d's. When this happens, there are (7-/) ways of picking the remaining d's, and we need to find the number of compositions of s intoj parts 5i+ • • • +sy such that 5i>w. An enumerating generating function for such compositions is We can now prove the following theorems. We can use the method of this section to prove congruences (mod 16). The following theorem is first verified for m -\, 2, 3, 4 and then proved by induction on m. 
